Ca2+-independent activation of protease-activated kinase II by phospholipids/diolein and comparison with the Ca2+/phospholipid-dependent protein kinase.
The proenzyme form of protease-activated kinase (PAK) II from reticulocytes has been shown to be activated in vitro by limited proteolysis and characterized using 40 S ribosomal subunits as substrate (T.H. Lubben and J.A. Traugh (1983) J. Biol. Chem. 258, 13992-13997). In these studies, we have shown that PAK II can be activated in a Ca2+-independent manner with phospholipids/diolein using histone 1, eukaryotic initiation factor 2, and 40 S ribosomal subunits as substrates. The addition of Ca2+ results in a diminution of PAK II activity. The Ca2+/phospholipid-dependent protein kinase (protein kinase C) is present in reticulocytes and is separated from PAK II during purification by chromatography on ADP-agarose. PAK II activated by limited proteolysis has the same substrate specificity as PAK II activated by phospholipids/diolein as shown by two-dimensional finger-printing of tryptic phosphopeptides of histone 1 and ribosomal protein S6, indicating proteolysis did not alter the specificity of the enzyme. Lipid vesicles decrease the Km of PAK II for histone 1 by 10-fold, while no effect is observed on the Km or the Vmax of PAK II for ATP. These results are strikingly different from the kinetics reported for protein kinase C, where the activators increase the Vmax for ATP. The two enzymes have similar, if not identical, substrate specificity with histone 1, as determined by phosphopeptide mapping, but at least 8-fold more protein kinase C than PAK II is required to incorporate a comparable amount of phosphate into S6 and it is not possible to incorporate stoichiometric amounts of phosphate into S6 with protein kinase C. The two protein kinases also differentially phosphorylate other substrates. The data support the hypothesis that PAK II and protein kinase C are closely related, but unique enzymes.